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(57) Abstract 

A CDMA demodulator which is improved in nrterfbiettce canceling effect even when signab are sent from 
many communicators. The demodulator receives signals sent from a plurality of communicators and having a frame 
structure in which a pilot signal having a known patent h inserted between information signals at regular time intervals. 
The demodulator includes interference cancellers which demodulate the data transmitted from the communicators, and 
estimate interference signals. The demodulator estimates the variation of eachcatb of the channels, performs the 
demodulation of received data, and estimates the interference signal replica* The errors of the interference signal 
. replica decrease as the data pass the interference cancellers, producing a marked interference canceling effect. When 
the nuerference cancellation is executed after detecting the reception level of each channel from the total torn of the 
received electric power of the paths of the channels and determining the ranks of the channels in order of reception 
level, a further marked interference canceling effect is exhibited. 
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[^ffFlif*©f5H] 

1 . tiWBl/- b «t t> JfiKScDlfilWSF^K J^TfflflR^-* Sj£fif««*KJSf[ 
^7t;Sci^S&£fT-5 CDMA (Code Division Multiple Access) 

^fcs^-rs cDMAaastat^uTs 

^©Sgi (ifc£2JgU:©g80 ^-^©TiMr^V-br^fcfc, m (i-1) ^ 



t"u*^, jg (i + i) ^t 1 — yeDT^+^-b^Kiflw&^-s^tftiRfafc-rs 

CDMA«fflilo 

3. W#©^B^2if CfBii©CDMA^raSBt-&^Ts SSfB^T— 
<D&^W* t>t7lt itufB^FisfH^ l/^'JA £ * :^FQs* t>-b75: 
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z.-ymizmmu mmmi^^—^^m^^y^^^min (k=i, 2, - 
ssi, 2, -*«tv (k-i) tsoa- y<D=?mi^]s-7Vjiii[s-Cs m 

IBfg i *^-S>©TiSMf >-fe5 S^iWfl' * £itutBgfgfi^*>6 
$ (k+1) , .... (M-l) *i«tVM*B©J.--!f© ; Fa»fS^U7' 

vxtvx, m (i-i) ^7 l -^o ^ F^ J s'>•fe7(c*5^t^)T^^f^■^7■ , ;* 

R ; F8Wi*»©ttl27f&*'fc©llW&'W ds»1> ^>*;u©^*;i^ifr£&^ 

mm?- * *;i/^iMf /gas c «t ^ t sic jus l * *;use» Mi a 

K^-1'*;U*»««*B4>&mA*nfc«--'^«©SSfi**^Jft'rSRAK 



4. ff*©ISHmia^f3S4©CDMA«^at43V^T^ SufBfflM^tBil 
H\ a«©vy^h7^;u^i)»e>a*ci:S!|$«i:t-SCDMA(S»|«Efll. 

5. »*©«Higi5ic:8B«©cDMAaHaEac:*^-rs ftsiafflint&fctiii 



(4) 



6 . w#©«hs 3scaa«©c dm A«n§arc:j3^Ts mwu n * b 

A%M&*. 

7. »*Ol6BB*3St:lB«©CDMA«HaEaC*V^ flirffiS-^-S? 

■b 5 ^Bt^-iaT-^ffl-r « ^ ^ swatr s c d m A«ia^a 0 

8. SB*©l6HJB6JSCfB«©CDMA«9l»«t*V^, itufBTgs** > 



9. »#©«H»3EC8B*©CDMA«H««K::|3V^ »i (ifcfc2W 
_h©fit&) ^t 1 — ^©T^-V >-b^©^k#B©o.— 1f©-y-^^^ 
©*j (jj±l#*> % mFfBRAKE^fftC^ifcLk *•£©»») SgfflyUCD 
fflB8ttWS©A*(IOIts $ (i-1) *7 t -yfc*W.5JSk#B©SHB;&©!8 j 

«i*s*»ttifc£ t zamt-r s c d MA«atf 0 

10. if#©^H^3ri{^IB«6©CDMA^^at*V^T^ MfBlt^^ 

ffifffifflWftas*» <=> * nfcieisRSfe©*/^©^©®^©** s 
mtBtoiH8©aiA*6raffi^*«tvifi^»©fie**tH-rstB«*ifts 

BtifBig(i^gl^©m^«^S¥±9'fbr?>¥±9fbei5i:, 
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fcjm-rs z tztmtirz c d m Atsst. 



11. imo^m^im^mmcocDMAmm^m^^x, mix^-v 
m%^mm^\y^)v<DX^^ifi k (k a 2 w±t-#wp gwtois 

BUlBitffiH 7 J J\"$> frZmtlZ tltz Kffl JL— if 0j£{§:r-* SJiS U #i 

itfjfBT&^V-fe^ii. huIBK©^.— !f©^{I^'i/7*U*i:bTtt, i58B 
*ft*t[R]ffi^-T^^g|5*?>fcB*^nfe^H^^^';**fflV\ S5© (M 
- K ) © a.— tf ©ftT*®-^ ^ U * 4 ^fig-T S C t fctSCDMAffiH 
Si. 

1 2. a9$©«n$i l^iattccDMA^ii^gt&u-a tu83«ist* 

^-i^Dfgi (itt2W±OfflR) ^-^©TJjMr^-fe^HU SS (i-1) 

KSS i Xf-yfflWV >-fe vT-Jt^bfe^-tfcD^M^-Ix :7 U A 4, $ 
(i + 1) ^5 t -^©T**i'>*5fciftl^Sifc4«fai:'rSCDMA«il 

1 3 . if*©iEH^ 1 2Jgcaa*©CDMA«ll««fc#^T» ituSBfg 1 JX 
^-^©^F^^>^7(4, £ (K+l) mUim<D^-— tf<5£, itufB^ft^ 
U7U*S^T5tf:7 I F«MF-*>-fe7SS«BU (k = (K+l) , (K 



Hi, 2, -K*B©i— tf©T*«^ur»J*fcbT, BulBjS»liM7^;i/ 

^^e.tts±f^nfe^fi^p^u*4HuiBSfffi^6ab?i§^ (k + 

1) , -, (k-l) #B©3.-tf©^F8WB^vr'JAi:bTx SufB^l^^- 

v©^=sr^ >-b7C*5(ts ^mmisyv *feis!r8as®«^*6ausi < ^a* 



(6) 



*^-r sinjugfc smut u 

5©Slk (k=l, 2, M©^-fft#>) SB©^-— tf©it^T^^v>-fe^ 
Sgl, 2, — *5iV (k-1) #B6Do.— tfCDT^WS^l/T'UAtU 



T , iiM i * ^- itcoTm* -v > -fe 5 1 *s ft 3 T^M^f u/'Ji)5 milBgm® 

9*e>^u§i*s ^ (k+i) , (M-i) , m#b©^— yoD=F»m^ 

7V%£LX, m (i-1) ZT-iS<D^m**>-b5'l l Z*5\l%=Fmm^\'yV 
©t±l^/f ^©liuSBtiPB^-*©^ >#;W51CrtWFI U #«rE««'> > 
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mi a r a k e mtifm *m%.-r s * mm t ^ 

- h s«r«i:-rs c d m a«h$im 0 
i4. m>^omm%\ im^moc-DMAmmmm^^x, mtmwsk 



i 5 . » *©«siam i i m^mm<D c d m a«wse«jc*5v^ mriafflH^ 

1 6 . If *©«H^ 1 3 IBtlBa© C D M A«Bfg«C*V^T, SuHB^-f D 
DMAflM. 

1 7 . st#©ieigfs 1 3mzmm<DCDMAm.m%imz&^x, msfcXT 

-^CTi^t>t7B, lo©jtufBtr^$s*-V>-fe^£s fiuiB&X^-^© 
■V 7 7>f yT'ffiffl-T 3 C i: fc^fcTT 3 C D M A«M^S» 

1 8 . m&vgmm i 1 im^ib«© c d m a«wse«{c*v^t, mjia^fe^fisj 

mjfB®ffill7-Y;i/^©fcB^fi^4'©lufB^^ o y h i/>XjUD?->r*jumWj 



(8) 



m u &m affile +- £#i s-r s ^ * *;i/g»*B£ffls ^ 



*ft«-rs^i:ftW«fc-rscDMAittsi«B- 

19. »*o«B*lJSt:ffi«oCDMA«»*ittt, 

sniBian^aiiioaj^o s i R*«ajrrs s i RM^sut:. 
«rffisiR«i^«iJ*>&a**nfcsiR^ stiiBi^s i Ri:tt^bT, m 

*Jlfi|-r S - i: *4*»fc-T S C D M A%as&9. 

2 0 . »#©^H^ 1 93SCIB«©CDMA|Mrat«t:*V^T, SffSBS^SS 
IRta^gBiis PmS»©itRCJfitTs a&ffiBWS IRfflttJWfflftlKrrSili: 
£ ftft i: -T 5 C D M AfKM&B. 

2 1 . §»;&©ffiH!g 1 9fflCffi«©CDMAailSgaC*iV^Ts BtJlBSfBS 



(9) 



2 2. $m<Dffimmi 9iI£f31»©CDMA«»i£S£;fcUT, StjfBSfiS 

H«ijsg[i(^ mm/ u vyh*> y-K)\s<D t y bm o ^m^ir^m k> mmfeffit 

SJIflrrs 3 i: § C D M A«g«<, 

2 3 . !ff#©$EH£l 1 9 ifltgBffi© C DMA^il^Mt^3l'>Ts BulBfflSitfc 

2 4. W*CD$eH^2 3JS£!B»DCDMAiira£§B£:fc^Ts tulBT^ 

-^>-fe^(±, iitjlBvy^:7^;i^fr6©to*M^A>£>> ^ft*;i/«l:v #^ 

ffisfflMip £ mi&z ti2>fim<D®.fTP]*&i&-? ummmmn^m^ t , mm 

2 5 . tiffgu- h i ioTtifg^-^ 
tfcbTiMfHU %'7tMWi&j£'$:?T o CDMA (Code Division Multiple Access 
) Sfi^^At&v^ ;^->gfcftl©;Wn>.y t->>#;u£S:{§bT^ J e* 



bT, SuiBW^-^ C D MA«gB£:fc^T> 

7"J * £ U Kifeticft-sfi^'J A titular;* ©gfif§^©fflHt!|ffi£ff affl 

l£g{g b ^;Hftmsc <fc t> t tftm * n&*i— tf ©§«{g^f u ^ucjes bT 
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©T^S£Sb5l^fcl£©{i^4'©SufiB^-i'Dy hi/>jKMfflv^f+*;i/t 

* 4 z h ztmt -r 3 c DMAtist. 

2 6. if*©3iEffl^2 5JEIC|B*©CDMA«»$«C*'^T, i!u83«fSt* 
^-SXDMSi (itt2fiLL©»») ^r-^0Ti+t>t7li, £ (i-1) 
^-^©Ti^-V >-t? 5 T-Jf /£ bfcg- jl— tf ©T$sff * U 7" U * S A* fc U 
^iX^-^©T^i'>^^T-«l^bfe§J--1f© ; F^f^^7'U*^, IB 
(i + 1) ^r-^OT^t i"b7t:ffiS&t 5 



ci:^i:t5CDMAIIgfo 

^%j.-irmtemmu msBXi^—y^m^^^^is. (k=i, 2 
, -, M©v^-rti*^) tioi- tfo-y-^^-v^-t^j^ 

Ml, 2, -jfe.fcUt (k-l) Sg0a-y--ffl^gfuyijAi:bT, ftf 

tarn i ^-y©^** >t7 vi&ttttmm^ **n<igB3ae^jG»e> 

Mbei§, $ (k+l) , -, (M-l) *itfMfIffla- y<D=t-mn s %\'7 
U*i:l/^ £ (i-l) ^^-^©^F^^y-fe^tz^ltS^ff^i/T*';* 
^iufBSfi fl^A^S b§l< T^Mff^iu 



(11) 



£JW!-r 3 - i:^#^ti:-r €> C D M 

2 8 . M#CDttH*2 5JSfcga8©CDMA«M»«C:fe^-l\ huIB^W D 
DMA^iS^Ho 



2 9. »*©«Hffi2 5^CS3«©CDMAaBIilt«t:*V^T, 



(12) 



cDMA^si^a 

#3PJ§{±> Y )\<fcWL*m^tz.n^fim%>7mm (CDMA : Code Div 

ision Multiple Access) S'Xt 1 A©f§^-§{g{c:{gffl£ft-5 CT>MA'i$M^.WilZ. 

mm&ffi 

DS (Direct Sequence) -CDMAfct, 18gfc©J--1f tm—<Dm^.^ 
TgWI^fc&fck Sfi^©Mffi1ifc©^§T-¥^i!£jiS^ (PG) 1 C&S. b 

t5feJ6Ctt, »®«*«!l»*ffV\ SttlSO«fflM«A*t:*rt*SIR (Sign 
al -to- Interference Ratio) £— ^ld-rs^5* s feSo i^T% S 



fefe &, ¥±9T'tetiC*^© 1 ©^©fflSffliatSH-ra^SStt^o 
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K 

Dm = (2 M+ 1 ) X 2 Lk 

k=l 



c*r-rss iRsss»T#a*(s^*aii , r-6'b©T»«. 

illi, ^STSerial interference cancellation method for CDMA", IEE, E 
lectronics Letters Vol. 30,No.l9,pp. 1581-1582, Sept. 1994 \Z$%M-gfiX^Z> 

B1C*^T, lltt^IfA^S^- 12, 16SSI^ 13, 17 
li7ffb7^fM, 14, 18ttB4£»fiR. 1 5(i^M*^T-feSo *y'J7 



(14) 



mm±, m^mz. 1 1 e> m# b £ t* © -> u tvps* & , 1 
«u ^Did)*^.!©^^^;!/©^ 



«^Sfr6£© ; Fi!Wi^U:/';*Si(l)*£U§l<o 7'^h7-fM 1 7 l± s 
, jl— tf lC^ff^-UT-U^S^DS^bglV^fe^ctt, SIR#[qI±LT^ 

So 

jz— tf 3 ffl^? y h y -f A2/«^(±iISis£31 UfeSftff S *» 6,3. 
MLT, *6>tS(i S IRSlKi&SCIfciH-e&S. JWT> MSIffla- !f©S{S 

e^caafitw^ctt. ^tt (m-d a©^-— tf©^«^u7-u*sid)+s 
2 (i) + ... + SfI _ 1 (i)^ x %mm^sfre>m^\^fzm^*£.i&-fz>tzisb, %mm 
•stsj^&Atsts i R&mx-t&o zofam, M#i©*-**;i/©awwg^© 

nmkonffl&s mm, 5 s -**jj£**«fcvHifi»©«raftff5, mt^ ^-+f 

1 tCOWtfck Sff«^SA^^l^^-^©^dr^>-b;i/g|5T-*tofeJ.-tf 
1 W^© z F^f'f-U7"U*S2( 1 )+S3(l) +— ^-SM( 1 ) ; S:llb?[V^T^ S I RA S 



(15) 



* tt ft * 5> C (pj ± * -B- 3 d t # T- * 3 . 

£j3trs®gT-<r©f£ffl -t!4B^»£ifiS-f S£>g* s $>?>o £©^-**;i/ ((Ml 
; HA) iSiStfv^fXf-^iT^t >*5©S©«rt£K:*S <««-*- 

**>-t7<Dmf&£*<D¥T&A , n?mmMm ^mxmv o i . J77-B- 

II No. 11, pp. 6 2 8-6 4 0 1 9 9 4^1 lfl^5„ 

0 2 Aj3J;U t 2 Btt > Zl ©AfifcfclTj^tlfc > U 7VI/3r -V >-fr 5© >y m 

HI 2 A * <fc t>* 2 B 2 1 ttffi»M^ XijfH^ 2 2 fcta — if 1 ©|g 

1 ^5=— yoS^-^tHi/JH^s 2 3 OSffiS^ 2 4 By V n * t^i^MS 
jMSS^tWt £33> 2 5 tt ; F#«jH& 2 6 tto.— y*2 ©IB 1 7f-yo=F**t 
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3 0(iRAKE^g|5, 3 1(if-^fla 3 2 &{§^#I2SI5> 3 3fc£1Ki2tS& 

, *i— ifffl«-y«OSM«^©lBB, ffifflJ^SfrS. *6C, £©jg^ & 
ff^Ts fti-ifc^-^ftS^-rs. ft©:£iSte|5ilif~> &^© 

%mm^njj<Df®ffi&jzg^Mmz.7>?ttvi-Zo 02 A*«tv2 b©»^ 

jl— if 1 OSM ft^*** 5 **;*:^*©*:*- S. 

ff3. "Tfe:b%s lfflft; WSC V h 7 M 2 8T"3£iSMfTV\ 

©&*§£»£ j^t, jl— y lo^^offiffl^ftftwflit'rso rak 

E-&/j&»3 0fc;feVvt, GM*IWi«£ffl#^.a©«#£s #>»«©»S1«Rfi 
j£U 3.— tf KOB^-^S^ft*. #Kg(5 3 2 Ji, CCSif-^U/iJ* 

s^*., Bie«cgi5 3 4tt, #^^©i£i!c^-eBffiS!tbT. i— tf i ©t^®-§- 

a-if2l:o^Ttt, *©J:3JMQ ! a&fT'5. S?\ SUM 
^•S^ilM-TSo ¥*«JHg2 5fck 3fflllbfeif*e.> ifl©^*! 
^U^UASiCDftlSbgK. tf 2©^1^^— >*©T^ 



£©®-g\ j.— tf 2©=F*++ >-b;i/gp©A*fi^(i^.— tf 1 ©^^ff^l^T* 1 ; 
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i>imis3\frtixv&fti£Vs »i s IR*sa$[«^^^Tv^5o mmz, jl— tfM 

o 0!l;Lfc£s J.— !f l©^2^^-^© z F^dr^>-b;i/a.- y b 2 7 (^1*^- 
y©*fi8S*2 8~3 4TJ*j«*nS) fcJU 31MSI2 3T*S5£^©§fl«^S*P 

ST-ttx 0J3.iia.— tf 2KOOT\ Su^7 i -> J T*© z F^{g^^7'U*Si(l)+S 
3 (l) + ... + S M (l)$: s ^UOTiitlz/'JA^btf^tl^. CftCMb 

ttk Si(2)ftfflv>tv^4o Bt^-^T-©«;£{iSi(i)£j±igtL-^ #;*t— 
©MSSS t» lRl±f 5 3 1 c & 5 o 

■v*;i/&iSt:J\ JUw h^;M/T-^b&^*;u£T}^^>^;i/Sfl©& 

7>7—vxm^x^z>o ^com^wa y b^^^^x-iD^v^jvmfe^^ 
■vy^wp-rfcttaftcfrd&tf)^ sewhec^**;!/ am mm) %.m& 



(18) 



m i *mi£.&tias b <fc DiSM©^??^ «fc^Ttii$B7 ; - 

*£^£^{g^£ffiiifcUT^ ^TGgBfcfejB&fcfrSCDMA (Code Divisio 
n Multiple Access) affv-^AJCjfcV^ — >g$a©^-f D y 1^>># 

^ * u ltsm* nt^aa 

H blv mflBWffi^-^ C D MAiSilSfiC&^T, 



fcJMrr 4 £ i: ZtmtTZ C DM Aa«SeB*»SI«*n5. 

±IBC DM Allies C^T, MBBaSR^T 1 — S^O!8i (ifc£2Jil±©^ 
ft) ^-^©TiMr^-te^fci:, $ (i-1) ^-^©^i^y-fe^T-Jf 

vTf«^l/&#J.— tf©T^M-^by;*^> $ (i + 1) Xf-yoTft+t 



(19) 



i^f-^CT^tVt^O^k (k=l, 2, M©^-T;ft» #i©^- 

mi, 2, -*cfcl>* (k-1) #g©jr— V(D^fflmu7V*tLX, m 
mm i * 7— S>©T$s* V > -b v (3 £ { * 5 ^{g-sf U ^ 'J * * BUB BSfll ft -t £ 
SUilS* IS (k+1) , •», (M-l) JJiWMSBCi— w^wm^v? 
ij*fcbTs $ (i-i) ^-v<n^&*\y*>^\z&ttz,=f-mn 1 %i'7Vi] 



MfiB r a k e ^m^(Dtati{m^r s *urr s 5 s - * mfeffi t , 

^^^;^«jMingi5*^m^^nfc#^^©fg-^$r. a^*©s®*>r * 
> y c m m l fcffifisc^^-T-tem-r s nmm^ t „ 

HugBSiismspcm^^in^bT, Buf3^k#g©-3.— \r<o=?mi^u7v * 

±8aCDMA«ilStltC*V^T^ HufB*lgl1&tiJg5«:> «BR©vy^-h7>f;u 
^A^^cSidt bT* <fc^<, 



(20) 



• *A»e>)5: Sis CUT ill „ 

±^BCDMA^KSl«at:*v^T^ ara&''wny his>tfMt, mtzm^- 



> may-? 1 ?®* KE/WDy b«*EIB®^«OfiS«S/ 

>/tf;u£-o^TB\ ^fgffi^>#;i/CSfciE^ffiB©iiuf3;W d y h ^y%)V^. 

±I3CDMA«gBK*5^T. fgi (iJ±2W±0S») Xf-^CT* 
RAKE^jj)i©;<*«LkST?©K») #B©^*©fflH»WS©A;&flSC* £ 

(i- 1) z.T-isiz#tt%mk&u(Dmmm<Dm j &B<D/*7,uft<D^®m^ 
HutBffliitfem^* e> *ftfc»»ifi««©«-;ra©8« fi^-©«^^*» 2. 

HuI3¥^ba5©i±S^SBtjI3*iJ^^-^ KiaiK-r S«JfS4: 



(21) 



) ©a.— ycD&^ZOim^ZAl]^? hJUtbX, £V>£^^££ftfcj£tei![ 



SuIBT^^y-fe^ii, BuIBKcDa.-tfoQ^ff^L/T'U^iiUTtts iuIB 

mttmmm&'^®£m&frzititi$ntcTmmu7-v*&mi<\ £it>© (m 

±IBCDMA«p^«{3*5V^T, HfrI3«^^-^CD^i (i(i2J^±©S 
$0 ^-^©^^y-tr^fci:, fg (i-1) XT-W^m^-vy-b^X-m 

7t-jftbfc*a- tfOJt^FfcHt^ jfi (i+l) ^f-yOT^t^-b? 

±IBCDMA«ii^B^*5V>T N milB^lX^- ^©^df-^y-tr^tt, ^ 
(K+l) #BJjl|S$©J-— W;:, HtJflBft^^S^^fig-rsit^T^Jr^ >-tr 
7^Iiu Hk (k = (K+l) , (K+2) , MOV^m*>) #Bffla 
—If ©If - itT** - v >-b 5 tt, 

-, (k-l) SSOJt.— tfCDifjE^Bi: LTs buIB^I^^- SXDTgMf* 

muz)?- + ^^mzmz-rz?-* *ji&affi&.& 



(22) 



IMB?fffi»«©ffl:& Sin* bT, Sti§3!g kS g © ^--if ©TSMi^l/ 7* U ii 

7©g!k (k=l, 2, M©V^-rn* 5 ) Sg©^-+f©ity^F^-V>-fe5 

81, 2, -*j«tw (k-1) #B©i— !f©T«WS^uru*J:bT^ tu 

gbgl^ (k+1) , -, (M-l) , M#I©a-iffflT»gti/7UA 
£bT. IB (i-1) ^-^©T»^+>-b7t:*(J-5 ; F«Wg^U7'U**aa 



Bul3R A K Ei§r^©l±5*;{§^£W£-r a^-**!^^' 



(23) 



■ stums t 
* #> e> & £ <t -5 1 lt * =t^<> 

±tBCDMAaia«B{3*v^T, HuiB«6*riH]w^ • ^momx. 



m?- * ma*n&«^;*£©3ffiflres-&j8-r s rak 

bubbrake &$L®><D\titi\mitmfe? t , 



(24) 



±8BCDMA«|i^«{±, 

BufBIIW^mS©m*©S I R£«rT3 S I R«£gf5^ 
mitt®* + >-b 5 ©Jil^fl^©SfiSH$:«iJ^r ?> £®&H«!tf£eB 

±fi3CDMA«M^«fc43V>T, huIBB+IS I RiBSfcHU [H]Bf;i«#£S(fc 
ifoDT, mllBB^S I R©«J8«5t££T£J;o£LT&<fc^o 



±IBCDMA«!l£5Hfc:#V'>T\ SufB*BIM1&tiS#lf±, vyf 
±IBCDMA«HSttt*5V^T, HuiBT^-f^-fe^H:, Suf 3^ v ^ h 7 -f 



(25) 



tZfcmt&m^lZtfcffi.LTmmU ^7G&Mgj&£fi : ?CDMA (Code Divisio 
n Multiple Access) m^T.'r^Z^X, ;i$ — >m\HD;UVy h'>>* 

m bT, mizmw.T-f> zn^-t % c d m k.mmm.\z^x. 



&g b§l < »r-^OW t>*7t 

SAit s - 1 £^ -r % c d m Awm^mtmm £ n s . 
±aacDMAaaii6Bt:*v»-Cs uraafiR^-ycssi (itt2w±©«E 
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7T*JtSbfeS-J--1fOT^f-?'L'^ , U*S:, £ (i + 1) ^f-i'CTi^t 
>-tr 7 5 «t 5 bt t> J;t\, 

±IBCDMA«^Bt3*50Ts SMB*:*? 1 — 5?©#T«Mr*>-te5HU ffir 

i*^— ^OWt^t^O^k (k=l, 2, — , M©V«-rn*0 #I(Da 
-if o-y- r/^dp + >-tr 5 fcfc, 

SSI, 2, -*J;Uf (k-1) flOa- tfCDTaWS^U^UAfcbT, 



It (k+1) , -, (M-l) *«ttfM#g©i— ?(DTmm\s 
^'J*hbT, m (i-D ^^-^©^^■V>-fe5-^4b'(tST^fg^-U7' l J 

±ibc d m Aamss«c*i^T, fiufB^-r n^b^ >^;n*> aaaafis«5*— 

^©IffltfflSBfltjtlfX^nfcidtbT'b.tvi, 

©HutBlt yT^^r + >-b 5 ^ mlf B#^ 5 1 - ^©#ol— y ©qp^fH^ 1/ ^ U * * 



(27) 
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Cfc&TOWfcicU SIRfei9±*#T*>e.aw«L31&ff-5irfcK:J:o^ 

S IR#{g05>^><r©*§^S3U©|&.3.— IffcloOT^n 'J U-P&m 

£«£U -©§«SKtf$R£S I R«[£©S I R USiMfifc^LTMIE-rs 
*«PJWfeff5 3fcC«tr?Ts T$j{6M£ftfefH^©S IRCJ^fcJJ£«*;*j»Jfflr 

mm, se*©cDMA«aiSE«c*jt*s v^f-y^t^? 

©^JsSS^-T T'n y * 0T-& 5 o 

H3& H2 A*«tw2B©«s«-e(seffl$nsese*©^-+'^«j«ft^-r« 

REIT'S So 

0 4 a N «t s c d MAtisicf i ^as«©^(«)trit*^-r 



(28) 



0 5A:fc < fcU5Bfck 04 CjjVrCDMA«^jl©^;i^;*^— 5^$* 

m 6 it, mi mmmiz ^xmrn^my^ - a#m *m rmsm? & z . 

0 8 * J; V 9 HU » 1 SUfififJ t *S ft 5 r - - V =F&* + > -tr 7 ©3&JH 

01 Ofct, *«|liK:J:SCDMA«BI««CDSB2||jK«C*v^fiM$n4 

014(2, *^{3i5CDMAiIii»B©^4|U£^J{3*5{tS, S§2*:r 
— ^jy.^©^;^^^— ^T^t>t7 0, ^k#a©a.-1f© I CU 

E15lt *»IBt:«tSCDMAail«B©«5fEaE«IC*ttS, ^2^J- 
— ^^©xVU^;^— v^^-^-f?^©, ^k#B©o-— If© I CUSSt 

H16A*«tV16BHU *»?8CJ:5CDM AmM3£B©tg 6 mMM 



01 7A*«tvi 7Bit ^miz^i cd vi Aigm&mom 7 mmmic^s 

0 1 8 A* J: V 1 8 B (2, JWBUBfc i5C D M AmraSS©^ 8 HSE#J©£ 



(29) 



01 9A;fcJ;Vl 9Bfct, J88*JKWK:*»5v < n/^5 l -5;qF»^r^>-b 
5 £ j5*T /Oy^it^Ov 111 1 9 B OWB»T? l^£»#fclU Sg 8 mHEfft<D$&& 

i2 0tt, **IBCJ:SCDMAaii«Sffla9ieifi«UC**WS. v;!^J* 

0 2 2 a, *#bwc «t 4 c d MA&smwts mmntjmfflzmm Ltzmm 

0 2 3 A& <fct>* 2 3 B fcfc, 0 2 2 ©g®&H«0&S©«J«&ij*'r X D y <7 0 

0 2 4tt, 0 2 2©w^-h7-f;^ffi*t:*JtSg®«*fc, fi»Mr*> 
■fe 7 tB # 1 * V £ a© « * t * Jt >R L X ^ L fefifci; 0 T- & 5 . 

0 2 5fct\ *«WC,t5CDMAaiBilC, jiff Lfeffe© 

02 6«\ **l8CJ;5CDMAaS|««C, mmmtl®m*mm L££ £ 



msmi 

0 4 BU «fc 4 C D MAIlgf©! 1 ^S£^J©±^«J5icS^-r 

y^EU 05 Ai'iV5Btt, ifflCDMAmt©iUf-^,tU t ^2 

^7 i -y© ; F^^>-fe;^©«fiSc§7^-ryD>x70, 0 6{i, *«w*atfflb 

C D M AfiM^-X^ A©7 b— A«figS^-r«trs:0T*afe So 
£><> 
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Z.(D*/Z ; r&.(D&mffl&* ID 4 £^3" ^*;H -NC^fJEBLTlS: 

ft&tifcvy^-h?.* l o 3 & <fc v£f§ u^;H&tti3§i 0 4i:, 

0 5fc, «1H8H;*^— S>©qF»**>-fe;i/gBl 0 6~1 0 8t 



flSMf-^-fe;^ 1 0 6©A^4S2 0 1 C«S&£nfeSfSffiifc{H^S!£, £ 

2 0 2, 2 0 3 (2 0 3-2 - 2 0 3 -M) „ 
-yh (JWTs ICUhnf.*) 2 10-1 C^ftS. 0 2©[iJiitt 

, ^,27.7— y(WF^t>-b;WBl 0 7£«|&;*ft*. iifes £-«&g§2 0 3 
©tftfjfck »2-jeM^-V*;i/6D*^F«t«lfS2 0 4 (2 0 4-2 - 2 0 4 
-M) CtM&jafftS. cn^©®M^2 0 3ii N ffla^-f 5 
CD*>©T-fe5o Sgk (k=2, M) #g©o-— tf©T$s«#li§ 2 0 4 - k(± 
, II, 2,-, (k- 1) #g®a- tfO^ ; f**+>-b;uaPTfO z F»M^l' 
7"y*i^ m (k+l) , (M-l) , M#B©ol— tfCDst)^^-^©^ 

icuii, j-— !f»x^5 i -s;ft^89:we.nTv^*. *©*j&^ SSI*? 1 

— i?©a.— it" 1 © I C U 2 10-1 ^JCh^TlttWrS. ICU210— l(i 



(31) 



X)^**)immMfeffi (PCHEhDf.£) 2 1 2* 2 
1 3^, RAKE£«2 1 4i:, ^-^^§152 1 5 #<rt**fc»t* 6*1 
£^*;i«tt«2 1 6*iJ:tfBffi*8B2 1 7fc, ft]|¥8g2 1 8 fc*»e.*J5E 

$n-r*t)s ad#S2 i 8<Dtati (^*;ug»if£tt) #tH*^2 1 g*»e> 
tommmztQ, sgssawB-^sawj-r*. pcHE2i2it 



^+ 2 i 3 a, ft;«sc, *jssn&ffiffl£»fc«« 

-T3. RAK 2 1 4tt, #f iJ P^;^ttM«ei5 2 1 3©fcH*<g9S> «■ 

y^©gf8m^©^:§^{-JiSDTa^ft(t^-rSo ^-^^g(5 2 1 5(4, R 
AKE-&J5E95 2 1 4©UMj«-9fc*!l5£U W^-^ftaWrTS. 
tt«2 1 6(4, x-*W£SP2 1 5 0»6m**n&^^©|B^C, PCHE 
2 1 2*&ffi*£ftfcffiffllH»ft-£*.3. Wffiftfcffi2 1 7(4, fr*>U£W}tt1)U 

952 i e^em^^n&^^eDfli^s^ ^ucsfi*^ ? >^cnsBu&jfi 

ASi(D(i N ffe©5^*;i/£^T(4T^h&3©T-, T^^V^UAfclif^ 
dfc*ST-§i)o COT^fS^-l^^U^Sid)^ J.— If 2©i$@g§2 0 4-2K 

«m§§2 o 3-2tj;-3T»ii*nfeg®ife««#s*»e)«iic*ns 

„ CfflfctfK f2a- tf©ICU2 10-2lt ^S#«i«;*ft&{f^£*f U 
T, Ti*Mf*>*;M^£fTd£i:£&5o *^f- ^©ftk©I CU2 1 0&I3J 
«ffl«jgg£#LTl^o #ffl^3^ >-tr;i/g|5 1 0 7*54.^*1 0 8&|Blfl6 

©ItfiTt-feSo 

**SS^©»ft*SiB^-r5o 1 0 3(4, fti— V<D&W 



(32) 



icu2io-ifct, j.— tf lcD^M^u^uAs^Dfe^K-r*. *-r 

HE2 10fc HeCSt^-f Dy hSC, ;w 

£5* U «lfttt*ft&©ie^^:fc*;*£javro Pi*J:VPi+i 
;usi, S2, . . . tt, c©rtffMlfflfc:«fc^T«U£Lfc, &NMi/>i£)W&m 

£ s T^^^-^^dr^ >-fe5©, g-*^— ^©=&^.— tfOS-^^^^tfro 
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WaS/V^CDffifflamiSffa. RAKE-£fi£S5 2 1 4{i, 

*©{§-t£s #^©S(S***fi*fclyTRAKE-&j«-r*. 7 S -*W%3 2 

tint*. BffitiC^2 1 7tt s ft^J^tftM2 1 6©tB;»3£, 

i-tf 1 ©^{H-f- U 7* 'J A S 1 ( 1 ) & 0 

Jfiifcff^S*?)^.— tf lC^ft^-^yU^S^D^MbSKo ICU210- 
2tts ICU2 1 OfcPWCbTs tf 2©T^MS 2 ( 1 )$:Jf«^-?)<, ^©i§ 

^ a.— tf 2©icu2io-2 ~.<Dxt>m^it, gimwum s^im^x, 

SIR (Signal-to-Interference ratio) i s |pI±btV^o SffifS^-S 
Iktica- if© I CU'sCDAA^ttx » 1 -» (k-1) «@oa- If© 

^wmisyv* ismm^y 1 )*) &^u§i<fc»s siRfeje^casi&s 

,Ifc#T*§£o WTs ^M#g©JL— tfST©&^-1ft*rbT, ^©ifiBfi©J. 

-t)-•^T•ffl z F^®^•^7' I ;*©«lf^^Mb3lv^fc^H^^Mb■r^-^«gra^^La$: 

fflJl 06fcBI«tis i— tf ljfce>JB&«8M&a&fr3. ?t£t>%, a.— tf 1 © I 
CU2 3 0-ltt, «!«»H&#J«bfcg«fl^S d*»*>» 1 ^-^fcjfefrS 

fte©3.— tf ©^p^f^- 1/ y «; a ©,mn, 1 ) + s 3< 1 ) 

+-+SM (1) ^b^[v^fS^-{cov>T, I CU2 1 0- 1 fclSMSitrbT, :x— 
1f 1 ©T^fi^ V 7 U * 2 o 
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^2^-^©3.— tf 2© I CU2 3 0-2&, ^2^^— ^T-jR&fcfg 1 

STfOTaWS^vrUAfcCDiBSk Si(2)+S3( 1 )+-+SM( 1 ^SftfI^"Sd 

*£5£46So SMa- tf©I CU2 3 0-M4k $ 2 ^T-JtJE b 
fcflb©JL— ^©^FSWi^l/^'JACDIftiBl, Si(2)+S2( 2 )+-+SM-l(2)&gfg 
{§^Sdfr£>itb5l^fc{§^£*fbT, |q|«©J&a£fTir\ SMa- !f©T$i{t 

fifi-*^;^;*:^) a-tftov>-ctt, ^S^^-^T-CT^ff^b^'J* 

■vv-fe^-c^fiadnfeT^wg^w^uAifliv^Tx ^mmmsy vipoma* 

E)8(±, 4^iK«tJ;4CDMA!IilSE«t*5ttS¥lSKy h^-V-h 



Vitx Eb/No(energy per bit to noise spectral density) ^tpU ffli 



(35) 
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H8©^77H^S±^C, §*9^©&#ft qF^^>-fe;i'g|5A J 3^ 
A,£*ifl|]bfcO. Eb/NoA 5 1 0 dBCftfitit ##gl«$£Bft «SB 

©fe©i:tt^bT^-r</57T*a&?)o EI{>r*5V^-r, ajfeiU* (1-a) #flnST- 
&t)s MA##|gHJ3©Mt)4*£^bT^-5o EIA^^-Sct?^ Eb/No# 1 0 
dBCttffiT-ft ##gBJ3©Mti*ft infi¥i$rfb*-3*©fcifcRly'T\ m/6 

JWJ2 

010ft *«WCJ:SCDMAailSE«eD^2SQfi«<DT^-V>-b;i^W 
T% MA©i- tf£ttbT\ :£^-^7}©Ma£^TbTU£j£T-&5o 



Ell 0JC*V^ A#SB?3 0 ltlA^ftfcgfitetScfg^Sft 3 
0 3tft«&^o 3 0 3ft ^^M^V^rV^gBl 0 5*>6«*&*n 

So -Tfefc^ ISI5 A©iI5S§§2 0 2, 2 0 3*iW2 2 3C*rjt6f*. 
^«ff^3 0 4ft HI 5 A©T$sMS:i§2 0 4*5«tV2 2 4 CSfJfclTS &©T- 

, /^u 3 o 3A»e>»*a*n&ffi;»®^s*>e)N : F»Sfi/7 , 'jA^ i E'j3o 

5*»e»St»tH$nfc : F^lg^l/rU3t;*«||C'rs. ICU3 10ft 05A0I 
CU2 1 0*«ttfBI5B©I CU2 3 0C*ri6-r«*©T^ T&MJfif 3 0 4© 
mtllZttVX, *"r*)\>mSL, RAKE-&I& ^I^Wf^l^y 



(36) 



H»J3 

01 ltiu **WKJ:4CDMAaai«B©je3*ffli«UC*JJ-«, ICUrt 
©vyfh^-fH, PCHE o y h i/>*;i^-v*;t/«iW6^SS) *«t 



S, -T^t>*»s Ell 2C*WD5i hr/Dy^BSIHTB-Cttfc^ -?©iu^© 

ii3it #^8§^+*;i'fc:fefrST*i':7y*£#©fctf>©* *-**;mt 

/HDv ^>#;i/Pi©^{RiJ©^>>#M::ov^y^ /HDs' h~>>#;i/© 
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p^tb pa©sffff^^s«-r5c ***nfcae(B-^tt, Y^h7^M4i 

£354 1 7©;^D'v h^v^u©^^^ /way h y u—&mM%!>4 1 

9 * e> om^iz i ^ t n s o 

^^©ffiBCrtif ut, : &tflg^>^;u©^-^^;i/^»^Jt^l-?> 0 
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*nfc*^^ffl3ia&««^RAKE^j«aj4 sottti&$n«. rakem 
1BUWb4ia4 S3. 

014tt, **WC«t4CDMAailSE«CDJS4gQli«©, »2^^-^W 

ffl^Cffl^Hft£fcTT»©«iBfc*5. ±i£b££-i«K#!l©J:?£, ;W 

s ^2^^-^^©^^-^©I CUCA^ff-?-^^ g3^*;i>©-<<vi<?v1 
^ iz «t 5 ^ 7" U * S tit V > -5 „ 

5Wf«9**ft© v;^^fi^C»tt-e R A K E-&fi8«ii*««»We* 5 
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i:LT/8Wt\ S IR££6fc|qI±<2f#5e&g#*5. 

IHIi, £©«k3&%;i©TfcfSiS£ftfcCDMA{fia!SEB©* Sgi;*^ 
-V s (il±2W±©S8R) ©ika- tf © I CUS^t. 

<Z©I CU5 1 O-kis, 05 A(;^-r^lHJgfi?!|©I CU2 1 Ok.mte& 

(1) ^F*U^U*Bft*»5 0 5 (5 0 5- 1 - 5 05-Lk)S*r& 

H t Z> T I* 7 1 J * * Bfc* t" 5 & tf) © & © t* h „ 

il4® : FMg^5 0 4-klt H5B©T&»Jfig2 2 4K:**JfcU A 

assies o i ctt«&$nfc5^Bifi«c®^s2 (^fgis^©^s^a®bfefg^) 

*>5>. ffe©i-tf©T&l/7 > <J#£Sb3l< 0 "Tftto-fe, T8«IIES5 0 4-k 
B\ &ft£>)m<Dmiti>e>m (k-l) i-tfCov^Ttt^ #;^-^iT*f#e> 

nfc ; F*u^ , ';A*g«ffi««^*e)SL/§i*, s«\t!>«©i6 (k+i) 

^M^T*© J- -1ft -o^Tfck loguffl^ (i-1) X7—Wmt>tltz=Fx£l< 

ltfike^S3 «U ; Fi*l/7'U*l»*«5 0 5 CfltK&^tlS. 

T^V7"'J*l^*gP5 0 5tts g^-^^;i/©*v;i/^^tov>T^ lop 
©^ (i-i) ^^-^■r-ffe.nfeffe©^;^^©^!^^';**, g/Stetic 

M-5S3a»e>gL5lWCB&*-r«. z F»L'^ , U*Bft*gB5 0 5- ltt 

s iiu©^ (i-1) 7r-yfff>n^ S27^;Ui«ffifAt©v;i/f 
^X<D=fmv7Vl)Z, 5Mi£fWS^S33D»e>3I^TBfc**-4. !gk# 
g©j--1f©^Li#a©v;i/^^^tMbT#x.?)i:s ffiXr—i><D I CU 
-CjfSLfcSSkSS©^— tf© N LiSBfc< ?;i/f;W© : F»l/7iJA^ gff 



Tff e>nfcSfH£UMI^tt. SvH*c**iS bTiftw "bftfcv vi-vy* fr* 2 1 
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gtlZo fc*>\ il4i:^Tv Lk iio.— if kCRAKE^Wit-feSo 

(2) ^1^0Sffit!cgP2 1 7©fcti;^ S^r-ycv^f/USCDTi 
l^T'Wi:^ tU«?5 0 7 (5 0 7- 1 - 5 0 7-Lk) A^fct^-f 

U5 1 0rt©v«v5 L h7i';i/^ 2 1 lA©A^tbt, g{fffifffg^e>> 

yv jj*m\s3\^tzm j %&i&it&£ finite o 

Srtf^-T 6 £ i: A 5 Htl £ & S o 
i:-TS*©T*$>5o 

EI 1 5 K^TSI 5 Ell 4lZ7nTm4mmm£gt£Z>&lZ, m?r 
-^©JM*lffiS:5}<fe?.lHlSS^fffcti5(tfc^T-fe?)o JiTF, 



i&Wr% 0 Sfi«^«^m^5 2 1 (5 2 1 - 1 - 5 2 1 -Lk : 
»B^g|g|5 5 2 5(£, ^©Sfgfi-Sf SfffI^-©[B]ffl*5 t tl>'iS^d 
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El 1 6 AfcJoCF 1 6 B tt, <t5CD MA^lSlOf 6 H»*J©, 

3, l^;HftfcHS 1 0 4££0 t ^*;i'7>*>yg|Sl 0 5 MS 2*5=— 



tttars. i o 5t± N s®i/^;Mftmsi o 4©go.— t? 

01 6A*j«ttfl 6Bt*5V^T> h7-<;i/^6 0 1 (6 0 1- 1 - 

6 0 1 - k) B\ 
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KfiWraffitWR-^^JEKffie 1 0 (6 1 0- 1 - 6 10-k)ii, 05 
AOICU2 1 0*6v^h7-fM2 1 1 &Rfc^fcfl|Js8S:& U r3';i/- 

* 6 o 3 0tftfj©^a>e>sgi -m^^^^(D^mu^ ] )^^mwr?>o 

m (k+l) -»Mi— tfUHLTH:, 05 At^tl 1 SUK«KD*fJtS»«- 
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